SUMMARY Because little is known of the phagocytes of the human colon we enumerated these cells in mucosal suspensions and studied their phagocytic activity. Phagocyte rich suspensions were made by EDTA collagenase dissociation followed by elutriation centrifugation. Phagocytosis was evaluated by measuring cellular radioactivity after incubation of phagocytes with 3H-adenine labelled E coli ON2 and checked microscopically. Dissociation of normal mucosa from colorectal neoplasms yielded means of 1-9x 106 eosinophils, 1-4x 
SUMMARY Because little is known of the phagocytes of the human colon we enumerated these cells in mucosal suspensions and studied their phagocytic activity. Phagocyte rich suspensions were made by EDTA collagenase dissociation followed by elutriation centrifugation. Phagocytosis was evaluated by measuring cellular radioactivity after incubation of phagocytes with 3H-adenine labelled E coli ON2 and checked microscopically. Dissociation of normal mucosa from colorectal neoplasms yielded means of 1-9x 106 eosinophils, 1-4x 106 macrophages and 2x 10O neutrophils per gram of mucosa. Visually normal mucosa of inflammatory states yielded 22x 106 eosinophils, 2*3x 106 macrophages and 7x 10O neutrophils per gram of mucosa. Phagocyte rich suspensions of normal mucosa from tumour patients phagocytosed 21-8% of a pool of opsonised tritiated E coli ON2 and by microscopy 100% of mucosal neutrophils ingested bacteria, 83% of eosinophils were phagocytic, and 53% of macrophages contained bacteria. These results suggest that in the human colonic mucosa, the eosinophil is more abundant than the macrophage and the per cent of those cells exhibiting phagocytosis is intermediate between that of the macrophage and the neutrophil. Thus these three types of cells are actively phagocytic and share the potential for a major role in host defence against invasive enteric bacteria. U/ml penicillin, 50 tg/ml gentamicin and 1 [tg/ml amphotericin B (CMF-HBSS-AB) and processed by a modification of methods previously described.69 In brief, debris was dislodged from the specimen by gentle agitation for one minute in each of four sequential washings. The mucosa was separated from the muscularis by sharp dissection and cut into 1-2 mm2 pieces, weighed, washed again, and stirred in 1 mM EDTA in CMF-HBSS-AB (10 ml/g tissue) for six 60 minute periods, maintaining pH above 7 by dropwise addition of 1 M NaOH. Lamina propria denuded of epithelial cells was then incubated for eight to 12 hours in RPMI 1640 medium with 25 mM Hepes (Whittaker MA Bioproducts) with 10% heat inactivated fetal calf serum, 20 U/ml collagenase (Type IV, Sigma Chemical Co, St Louis, MO or CLSPA-Worthington, Cooper Biomedical, Malvern, PA) and 2 U/ml of DNAase (Sigma), using 10 ml/g tissue with constant agitation at 37°C. At the end of the incubations cell suspensions were filtered through nylon mesh to remove clumps and washed three times in RPMI 1640 medium. Cells were resuspended and counted in a haemacytometer, and cytocentrifuge preparations were made before elutriation centrifugation.
FELUTRIATION CENTRIFUGATION
Lamina propria phagocytes were further separated by elutriation centrifugation in a Beckman JE6 elutriator rotor with a standard 4 2 ml elutriation chamber using the Beckman J2-21 centrifuge equipped with a sensitive speed control potentiometer as previously described." In brief, 50-300x 10" cells in 10-20 ml of chilled medium were loaded into the centrifuge at 700 g with a flow rate of 18 ml/minute. Lymphocytes were collected in five 90 ml fractions before the speed was reduced to 100 g for collection of phagocytes in two 90 ml fractions, and the centrifuge was then stopped and any cells remaining in the chamber were collected by flushing for the eighth fraction. Fractions were centrifuged for 10 
Results

PHAGOCYTES IN MUCOSAL SUSPENSIONS
Enzymatic dissociation of colon lamina propria from the neoplasm group yielded a mean of 20*2x 10 cells per g of colon mucosa. These populations consisted of 8 5% ± 1.5 eosinophils, 7-5% ± 1-4 macrophages, and 1-3% ±0 4 neutrophils; mast cells comprised less than 1%'S and the remaining cells were almost all lymphocytes and plasma cells (lymphoid cells). As expected, slightly more cells were found in the inflammation group probably because of patchy leucocyte infiltration (Table 1) . After washing, these cell suspensions were separated into lymphoid and phagocytic populations by elutriation. Eosinophils were the predominant phagocyte in resections from both the neoplasm group and from patients with inflammation.
PHAGOCYTE ENRICHMENT BY COUNTERCURRENT CENTRIFUGATION
Elutriation centrifugation resulted in a considerable enrichment of the various phagocyte populations at 100 g. The major populations in the neoplasm group were distributed according to the elutriation pattern shown in the Figure, and the pattern for the inflammation group was practically identical. The various phagocyte populations after enrichment in both groups are given in Table 2 . After elutriation total recovery was 89-3% (5.1) in the neoplasm and 64-6% (10-6) in the inflammatory group.
MEASUREMENTS OF PHACOTYTIC FUNCTION
Active phagocytosis of opsonised E coli ON2 was exhibited by each type of phagocyte studied. Few non-opsonised organisms were ingested. Peripheral blood neutrophils from normal subjects phagocytosed 321% (3-8, n=16) of 'H-E coli ON2 and monocytes ingested 28-4% (3.4, n=16). The percentages of 3H-E coli ingested by mucosal phagocytes (elutriator fraction 6) are shown in Table 3 . Phagocytosis by cells from neoplasms seemed higher than by cells from the inflammatory group, but the latter group was small and the differences were not statistically significant. 4 Neutrophils were quantifiable and were readily identified by microscopy in cytocentrifuge preparations, but too few were obtained from mucosa to permit complete assessment of phagocytosis. As in other tissues, however, they were the most avidly phagocytic of the three populations when examined by microscopy. Because they are present in relatively small numbers, their role in the initial phases of bacterial invasion would be expected to be limited. Because large numbers quickly migrate to the mucosa in response to chemotactic and other stimulating factors in disease, however, their subsequent role in mucosal defence would be major.
Phagocytosis by blood eosinophils in vivo is debated.'5 Recent studies showed complement dependent phagocytosis by eosinophils in vitro, although these cells were less active than neutrophils.'6 We almost never enountered peripheral blood eosinophils with internalised bacteria during microscopic checks of our assays. Phagocytosis by 95% of intestinal eosinophils, not reported previously, was presumably related to factors such as cell maturity and stimulation in the mucosal environment.'7 Thus, in addition to their recognised role in hypersensitivity reactions and helminthic infections, eosinophils also seem potentially capable of a role in the defence against bacterial invasion of the human colon similar to that of the traditional phagocytes, the macrophages and neutrophils. Our 
